A Gram-stain-negative, non-spore-forming and coccus-shaped bacterial strain, designated 4DR5
acids were a summed feature consisting of C 16 : 1 v7c and/or C 16 : 1 v6c, one consisting of C 18 : 1 v7c and/or C 18 : 1 v6c, and C 16 : 0 . The major polar lipid was phosphatidylethanolamine. The genomic DNA G+C content of the strain was 61.2 mol%. The phylogenetic, chemotaxonomic and biochemical data not only supported the affiliation of strain 4DR5
T to the family Moraxellaceae, but also separated it from other established genera within the family. Therefore, the novel isolate evidently represents a novel species of a new genus of Moraxellaceae, for which the name Fluviicoccus keumensis gen. nov., sp. nov. is proposed. The type strain of Fluviicoccus keumensis is 4DR5 T (5KCTC 32475
The family Moraxellaceae in the class Gammaproteobacteria was proposed by Rossau et al. (1991) . Members of Moraxellaceae are chemo-organotrophic, aerobic, short rod-shaped, coccoid, non-motile, non-spore-forming and Gram-stain-negative. The family currently encompasses eight genera, namely Acinetobacter (Brisou & Prévot, 1954) , Alkanindiges (Bogan et al., 2003) , Agitococcus (Franzmann & Skerman, 1981) , Branhamella (Catlin, 1970) , Enhydrobacter (Staley et al., 1987) , Moraxella (Lwoff, 1939) , Paraperlucidibaca (Oh et al., 2011) , Perlucidibaca (Song et al., 2008) and Psychrobacter (Juni & Heym, 1986) .
In this study, a bacterial strain, designated strain 4DR5 T , was isolated from a freshwater sample collected from Keum River, Republic of Korea. For isolation, the water sample was filtered using a 0.2 mm hydrophilic membrane (Sartorius), and inoculated in R2A broth (MB Cell) and cultivated at 25 8C for 7 days. The culture broth was then inoculated onto an R2A agar (BD) plate. After incubation at 25 8C for 7 days, the isolate was obtained and subcultured on R2A agar under the same conditions, and also maintained as suspensions in aqueous glycerol solution (20 %, w/v) at 270 8C.
The genomic DNA was extracted by using a commercial genomic DNA extraction kit (Solgent). The 16S rRNA gene was amplified by PCR using two universal primers, 27F (59-AGAG-TTTGATCMTGGCTC-39) and 1492R (59-GGYTACCTTGT-TACGACTT-39), and was purified by using a PCR purification kit (Macherey-Nagel). The resultant 16S rRNA gene sequence was aligned together with corresponding sequences of related taxa using the EzEditor 1.0 (Jeon et al., 2014) . Evolutionary distances were calculated using the Jukes-Cantor model (Jukes & Cantor, 1969) and phylogenetic trees were reconstructed by using the neighbour-joining, maximum-parsimony and maximum-likelihood algorithms in MEGA version 6.0 software (Tamura et al., 2013) T formed an independent phylogenetic lineage, which was also supported by different algorithms and a high bootstrap value (Fig. 1) .
Cell morphology was examined by transmission electron microscopy. Flagellation was examined by using transmission electron microscopy on cells from an exponentially growing culture. The Gram reaction was tested using a Gram stain kit (YD Diagnostics) according to the manufacturer's instructions. The growth temperature range and optimum were tested on R2A agar at 4, 10, 15, 18, 21, 25, 30, 37, 40, 42 and 45 8C. The growth pH range and optimum were examined in R2A broth at pH values from pH 4.0 to 12.0 (at intervals of 1.0 pH units), adjusted with 0.1 M HCl and 0.1 M NaCl. The NaCl concentration for growth was determined on R2A agar supplemented with 0-5 % (w/v) NaCl (at intervals of 0.1 % from 0 to 0.5 %, and 0.5 % from 0.5 to 5.0 %). Growth under anaerobic conditions was determined after incubation in a GENbag Anaer kit (bioMérieux) for 14 days on R2A agar. A catalase test was performed by the addition of 3.0 % hydrogen peroxide to fresh colonies and oxidase activity was determined using Kovacs' solution (Kovacs, 1956) . Hydrolysis of casein (5 %, w/v, skimmed milk), cellulose (0.1 %, w/v, CM-cellulose), DNA (DNase agar; BD), starch (0.3 %, w/v) and Tween 80 (1 %, v/v) was examined after incubation at 30 8C for 3 days on R2A agar. Other biochemical tests were carried out with API 20NE and API ZYM (bioMérieux) kits following the manufacturer's instructions.
Colonies were translucent white, circular with entire margins, convex and smooth. Cells were coccus-shaped and 0.8-1.3 mm in diameter (Fig. S1 , available in the online Supplementary Material), Gram-stain-negative, aerobic, non-spore-forming, oxidase-positive and catalase-positive. Differential characteristics of the phenotypic and biochemical tests between the novel strain and related genera of the family Moraxellaceae are given in the species description and Table 1 . Strain 4DR5
T exhibited accelerated growth when Tween 80 or sunflower oil was added to R2A broth, thus implying its lipolytic potential (data not shown). Lipolytic activity has also been reported for some related taxa, for example Agitococcus lubricus and Alkalnindiges illinoisensis (Franzmann & Skerman, 1981; Bogan et al., 2003) , and lipolytic potential may be a common property among the genera related to strain 4DR5 T .
The DNA G+C content was determined according to the T m method of Gonzalez & Saiz-Jimenez (2002) . Isoprenoid quinones were extracted with hexane and purified using silica-gel 60 F 254 plates (Merck) and analysed by using reversed-phase HPLC with an MN NUCLEODUR 100-5 M.-K. Kim and others C18 ec (25064.6 mm) column. The isoprenoid quinones were eluted by a mixture of methanol/2-propanol (7 : 5, v/v) with a flow rate of 0.7 ml min 21 at room temperature, and detected by UV absorbance at 270 nm. For cellular fatty acid analysis, cell mass of strain 4DR5
T was harvested from R2A agar plates after incubation for 3 days at 30 8C. Fatty acid methyl esters were prepared according to the standard protocol of the Sherlock Microbial Identification System, version 6.1 (MIDI). The fatty acids were analysed by GC (Hewlett Packard 7890) using the Microbial Identification System (Sasser, 1990) . The polar lipids of strain 4DR5 T were extracted from freeze-dried cells grown on R2A agar for 3 days at 30 8C, analysed by two-dimensional TLC and identified as described by Minnikin et al. (1977) . Total polar lipids were detected by spraying TLC plates with 5 % molybdophosphoric acid, phospholipids by molybdenum blue, amino-group-containing lipids by 0.2 % ninhydrin, glycolipids by a-naphthol-sulfuric acid and a-glycols by periodate-Schiff's reagent.
The DNA G+C content of strain 4DR5 T was 61.2 mol%. The major respiratory quinone was Q-10. The cellular fatty acid profiles of strain 4DR5
T and related reference strains are listed in Table 2 . The main fatty acids of strain 4DR5
T were C 16 : 1 v7c and/or C 16 : 1 v6c (42.5 %), C 18 : 1 v7c and/or C 18 : 1 v6c (21.4 %), and C 16 : 0 (11.9 %). The major polar lipid of strain 4DR5
T was phosphatidylethanolamine. Phosphatidylglycerol and an unidentified aminophospholipid were also present in moderate amounts (Fig. S2 ).
Several biochemical characteristics and chemotaxonomic properties distinguished strain 4DR5 T from members of closely related genera of Moraxellaceae. The predominant ubiquinone (Q-10) of strain 4DR5
T was different from those of other members of Moraxellaceae, for which Q-8 or Q-11 is present as the predominant ubiquinone (Table 1 ). In addition, the major fatty acids of strain 4DR5
T were different from those of Perlucidibaca piscinae IMCC 1704 T , which contains C 16 : 1 v7c and/or C 16 : 1 v6c (21.2 %), C 18 : 1 v7c (12.8 %), C 12 : 0 3-OH (12.3 %) and C 12 : 0 (10.1 %) as major components. Motility, catalase activity and indole production also separated the new isolate from Perlucidibaca piscinae IMCC 1704 T (Table 1) .
Based on the biochemical, chemotaxonomic and phylogenetic data, strain 4DR5 T evidently represents a novel species of a new genus, for which the name Fluviicoccus keumensis gen. nov., sp. nov. is proposed.
Description of Fluviicoccus gen. nov.
Fluviicoccus (Flu.vi.i.coc9cus. L. n. fluvius river; L. masc. n. coccus a berry; N.L. masc. n. Fluviicoccus river-dwelling coccus). (Franzmann & Skerman, 1981) ; 4, Paraperlucidibaca (Oh et al., 2011; Yoon et al., 2013) ; 5, Alkanindiges illinoisensis MVAB Hex1 T (Bogan et al., 2003; Song et al., 2008) ; 6, Acinetobacter (Bouvet & Grimont, 1986; Nishimura et al., 1988; Nemec et al., 2001 Nemec et al., , 2003 Carr et al., 2003; Juni & Bøvre, 2005; Song et al., 2008; Malhotra et al., 2012) . DPG, diphosphatidylglycerol; PE, phosphatidylethanolamine; PG, phosphatidylglycerol. +, Positive (in 90 % or more of the species); 2, negative (in 90 % or more of the species); V, present in 11-89 % of the species; ND, not determined; W, weakly positive. The species exhibits the properties in the genus description above, and has the following additional characteristics. Cells are 0.8-1.3 mm in diameter. Colonies on R2A agar are translucent white, circular with entire margins, convex and smooth. Colony size is approximately 0.6-1.6 mm after incubation on R2A agar at 30 uC for 3 days.
Growth is observed at 10-40 uC (optimum, 30 uC), at pH 6-9 and in the presence of 0-0.4 % (w/v) NaCl (optimum, 0 %). Aesculin is hydrolysed, but casein, cellulose, DNA, gelatin and starch are not. Based on the API ZYM system, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are present and valine arylamidase activity is weakly present, but alkaline phosphatase, crystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are absent. *Summed features represent groups of two or three fatty acids that could not be separated by the MIDI system. In the study of Oh et al. (2011) summed feature 3 comprised C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; in this study, summed feature 3 comprised C 16 : 1 v7c and/or C 16 : 1 v6c. Summed feature 5 comprised C 18 : 2 v6,9c and/or anteiso-C 18 : 0 ; summed feature 8 comprised C 18 : 1 v7c and/or C 18 : 1 v6c.
